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WHAT IS CLAIMED IS: 

1 . A method of isolating an HIV capsid intermediate, said method comprising the steps 
of: 

combining HIV Gag Pr55 mRNA with a cel^free protein translation mixture 
containing myristoyl coenzyme A; 

incubating said translation mixture for a period of time sufficient to assemble Gag 
Pr55 mRNA translation products into immature HIV capsids; 
identifying said capsid intermediates on a linear sucrose gradient; and 
isolating said capsid intermediates by immunoprecipitation with antibodies specific 
for HIV Gag, whereby isolated capsid intermediates are obtained. 

2. The method according to Claim 1, wherein the amount of said myristoyl coenzyme A 
is about 0.1 to 100 micromolar. 

3. The method according to Claim 1, ^herein said cell-free extract contains a detergent 
sensitive fraction from eukaryotic cells. 

4. The method according to Claim IF wherein said cell-free extract contains a detergent- 
insensitive fraction from eukaryotic cells. 

5. The method according to claim fl, wherein said cell-free extract contains an ATP 
sensitive fraction from eukaryotic cells. 



A method of isolating a. 

of: 

combining HIV Gag 
containing myristol co 
100 micromolar, where 



)sid intermediate, said method comprising the steps 



A with a cell-free protein translation mixture 
e A present in a concentration ranging from about 0. 1 to 
slid cell free mixture contains a detergent-insensiteve or a 
detergent sensitive fractfejffrom eukaroytic cells; 
incubating said translation mixture for a period of time sufficient to assemble Gag 
Pr55 mRNA translation oroducts into immature HIV capsids; 
identifying said capsid intermediates on a linear sucrose gradient; and 
isolating said capsid intermediates by immunoprecipitation with antibodies specific 
for HIV Gag, whereby Isolated capsid intermediates are obtained. 
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7. A method of identifying chaperone proteins involved/n HIV capsid assembly, said 
method comprising the steps of: 
denaturing affinity purified capsid intermediate co&plexes so that said complexes are 
separated into chaperone proteins and capsid protpins; 

removing separated capsid proteins with monocpnal antibodies specific for capsid 
proteins leaving a mixture of chaperone proteir 
isolating individual chaperone proteins from said mixture; 
sequencing said individual chaperone proteins, and 

comparing the sequences of said individual chaperone proteins to known sequences of 
host proteins, whereby the identity of host proteins that are involved in HIV capsid 
assembly are obtained. 

8. A method of identifying chaperone proteins bound to HIV capsid intermediates 
produced in a mammalian cell, said method comprising the steps of: 
sequencing a human homologue to said' chaperone protein identified in the cell-free 



system according to claim 7 using deglnerate primers; 



expressing said human homologue infthe cell-free system that has been 
immunodepleted for cell-free chapeijpne proteins wherein said sequence of human 
homologue is cloned into an expression vector; and 

measuring capsid formation in a cell-free translation system programmed with HIV 
Gag compared to a cell-free translation system programmed with HIV Gag that has 
not been immunodepleted, whereby comparable amounts of HIV capsid formation 
identifies chaperone protein produced in mammalian cells that bind to HIV capsid 
intermediates. 

9. A method of identifying ch^prona proteins bound to HIV capsid intermediates 
produced in a mammali^^^L/sara method comprising the steps of: 
sequencing a humanlhfe^ljWe to said chaperone protein identified in the cell-free 
system according to sl^m^oising degenerate primers; 

expressing said human homologue in HIV infected mammalian cells that are stably 
transfected with a dominant negative HP68 mutant wherein said sequence of human 
homologue is cloned into an expression vector; and 

measuring HIV viral release from said cells compared to cells not stabely stransfected 
with a dominant negative HP68 mutant, whereby restoraion of HIV viral release 
identifies chaperone proteins produced in mammalian cells that bind to HIV capsid 
intermediates. 
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30 12. 




A method of identifying conformers of host chaperon^ proteins that bind to HIV 
capsid intermediates, said method comprising the steps of: 

contacting isolated host proteins having an amino ajcid sequence substantially similar 
to a host chaperone protein with a plurality of monoclonal antibodies that bind to said 
host protein; 

identifying from said plurality of monoclonal antibodies those that bind to a subset of 
said host proteins and do not bind to said host ^haperone proteins; 
isolating said host cell proteins so identified; 

determining whether said conformer functions to facilitate assembly of HIV capsid 
intermediates, whereby conformers that so Junction are identified as conformers of 
said host chaperone protein. 

A method of identifying a functional HP^8 conformer, said method comprising the 
steps of: 

(a) isolating an RNase L inhibitor in c^lls not infected with HIV that does not bind to 
HIV Gag; 

(b) isolating HP68 that binds HIV G&g in cells producing HIV Gag; 

(c) expressing said RNase L inhibitor in a cell-free translation system that has been 
immunodepleted for HP68, is programmed with HIV Gag mRNA and comprises 
an expression vector compi^sijqg a nuc leic acid sequence encoding said RNase L 
inhibitor; 

(d) expressing said HP68 inS^l^fre^trj|fislation system that has been 
immunodepleted for HM>8, i^progj^nmed with HIV Gag mRNA and comprises 
an expression vector compr ifift ^i nucleic acid sequence encoding said HP68; and 

(e) comparing capsid formattxffiin step (c) to capsid formation in step (d), whereby a 
difference in amount of HW capsids produced is indicative of a conformer of 
HP68 specific for HIV cajpid formation. 

A method of producing monoclonal anjffbodies to a conformer of a host protein that is 
involved in assembly of immature J0V capsids, said method comprising the steps of: 
immunizing knockout mice with^i host chaperone protein, wherein said knockout 
mice have a non-functional gene that no longer codes for said conformer and lack the 
ability to produce said pntfein; 

producing hybridoma^ells from spleens of said mice; 

screening said hybjjraoma cells for production of antibodies to both a native and a 
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denatured conformer of said host chaperone protein, 
propagating hybridoma cells producing antibodj^sthat bind substantially specifically 
^ O to said host chaperone protein and not to cpfftormers of said host chaperone protein 
%0f that do not bind Gag and do not faciljj'^fe HIV capsid assembly, whereby antibodies to 
* native and denatured said protein^r peptide conformer of interest are produced. 



13. 



Monoclonal antibodies produced according to the method of Claim 12. 



14. Binding fragments to said conformer derived from monoclonal antibodies produced 
according to the method of Claim 12. 

15. A method of identifying a binding site bitween a host chaperone protein and an 
intermediate in HIV capsid assembly, s£id method comprising the steps of: 
obtaining a conformational epitope map of said host protein using monoclonal 
antibodies produced according to the/method Claim 12; 

obtaining a conformational epitope jpap of HIV Gag using monoclonal antibodies 
specific for Gag; 

obtaining a conformational epitope map of HIV capsid intermediates using 
monoclonal antibodies specific fcp HIV Gag and antibodies produced according to the 
method of Claim 12; and 

comparing conformational epitcfoe maps of HIV Gag, capsid intermediate complex 
and said conformer, whereby tne binding site on said conformer for HIV Gag is 
identified and the binding sitepfe HIV Gag for said conformer is isdentified. 



16. A method for identifying ^S^pound5 that interfere with HIV capsid assembly by 

specifically binding to androrev^nting said conformer from binding to HIV Gag, said 
method comprising the steps of: 

(a) screening databases for compounds that bind to the binding site identified 
according to the methodfof Claim 15, whereby potential compounds are obtained; 
(c) screening said potential compounds for test compounds that bind substantially 
specifically to a host chaperone protein for HIV capsid assembly but not to 
conformers of said hast chaperone proteins that do not bind HIV Gag; 
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(d) screening said test compounds in a cell free translation §ystem, wherein efficacy is 
measured by a decrease in HIV capsid production; and 

(f) farther screening said compounds for ability to blockfHIV capsid formation in 
mammalian cells infected with HIV, whereby compounds that block HIV capsid 
5 formation are identified. 

17. A method for identifying compounds that interfere with HIV capsid assembly by 

specifically binding to and preventing said confonjier from binding to HIV Gag, said 
method comprising the steps of: 
10 a) expressing HIV Gag in a mammalian cell; 

b) identification of co-localization of HIV Gag/and HP68 using immunofluorescence 
in said mammalian cells, and; 

i c) screening said potential compounds for test compounds that interfere with co- 

i | 

\ localization of HP68 and Gag in said mammalian cells whereby compounds that 

\4 5 interfer with HIV capsid assembly are identified by a diffuse staining pattern of 

HP68. 
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18. The method according to the method of Claim 17, wherein said compounds do not 
13 cause toxcicity or upregulate host stress proteins in said mammalian cells. 

5feo 



19. A method of identifying a bindmg^£ between a host chaperone protein and an 



intermediate in HIV capsid ass^bhjoaid method comprising the steps of: 
obtaining a conformational dp ito^^iaplof said host protein using monoclonal 
antibodies produced accorai^^^^eA^iethod Claim 12; 
25 obtaining a conformationar^topeflnap of HIV Vif using monoclonal antibodies 

specific for Vif; // 

obtaining a conformational epitope map of HIV capsid intermediates using 
monoclonal antibodies specific for HIV Vif and antibodies produced according to the 
method of Claim 12; and 



30 comparing conformational epitope maps of HIV Vif, capsid intermediate complex and 

said conformer, whereby the binding site on said conformer for HIV Vif is identified 
and the binding site on HIV Vif for said conformer is isdentified. 
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20. A method for identifying compounds that interfere with HI y capsid assembly by 
specifically binding to and preventing said conformer frorrybinding to HIV Vif, said 
method comprising the steps of: 

(a) screening databases for compounds that bind to the binding site identified 
according to the method of Claim 15, whereby potential compounds are obtained; 

(c) screening said potential compounds for test compounds that bind substantially 
specifically to a host chaperone protein for HIV carisid assembly but not to 
conformers of said host chaperone proteins that dcf not bind HIV Vif; 

(d) screening said test compounds in a cell free translation system, wherein efficacy is 
measured by a decrease in HIV capsid production; and 

(g) further screening said compounds for ability to block HIV capsid formation in 
mammalian cells infected with HIV, whe/eby compounds that block HIV capsid 
formation are identified. 

21 . The method according to the method of Gfaim 20, wherein said compounds do not 
cause toxcicity or upregulate host stress proteins in said mammalian cells. 

22. A method for establishing a profile of host protein HIV capsid assembly chaperones 
and their conformers in a population^ individuals infected with HIV, wherein said 
profile is relative to specific HIV characteristics, said method comprising the steps of: 
compiling a conformer profile of t^/st protein HIV capsid assembly chaperones and 
their conformers in individual m^bers of said population, wherein said individual 
members produce HIV viriojtf^jnc 

ilk 

establishing a relationshiiybetv^e&^dkconformer profiles of said individual 
members and specific charai^istic^e^nv in said individual members, whereby a 
population profile of confenWf^el^we to specific HIV characteristics is obtained. 

23. A method for selecting a treatment to administer to a individual infected with HIV, 
said method comprising the steps of: 

determining a conformewprofile of host protein HIV capsid assembly chaperones and 
their conformers of saidMndividual; 

comparing said conformer profile of said patient to a conformer population profile 
obtained according tqjthe method of Claim 22; and 
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selecting as a method of treatment for said individual a method of treatment that was 
successful for treatment of individual members of said population having a 
substantially similar conformer profile, whereby a treatn^nt based on a conformer 
profile is selected for said individual. 

24. HIV capsid intermediates produced by a cell free sy^fem comprising: 

a) fflV Gag Pr55 mRNA; 

b) cell-free extract, amino acids, transfer RNA (J-RNA), ribosomes and an energy 
source; 

c) a concentration of myristoyl coenzyme A afcout 0. 1 to 1 00 micromolar; 
wherein said capsid intermediates are selected from the group consisting of proteins 
having a buoyant density of about 10S, about 80S, about 150S and about 500S. 

25. The HIV capsid intermediates produced a' cording to Claim 24, wherein said 
intermediates comprise HIV capsid proteins and host chaperone proteins. 



id 



26. The HIV capsid intermediates produced according to Claim 24, wherein said 
intermediates comprise Gag and HP@8. 



/ 



27. The HIV capsid intermediates produced according to Claim 24, wherein said 
intermediates comprise Vif and HP68. 



/. 



28. The HIV capsid intermedia*€5%produced according to Claim 24, wherein said 

intermediates comprise jfP68jffhat binds to Gag and Vif but does not bind to RNase L. 



29. A cell-free system fOT^raplatic^ff and assembly of an HIV capsid, comprising a cell- 
free translation mixtuVe#anniiRNA molecule encoding a Gag Pr55 protein derived 
from human immunodeficiency virus 
(HIV), and 
myristoyl coenzyme 

30. The cell-free translation system of claim 29, which further includes 
a detergent-sensitive fraction derived from eukaryotic cell membranes. 




I 
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3 1 . The cell-free translation system of claim 29, which furth^* includes a eukaryotic cell 
component characterized by insensitivity to a concentration of at least 0.5% (wt/vol) 
"NIKKOL" detergent. 

32. The cell-free translation system of claim 29, wherejp said system further includes 
HIV genomic RNA or a fragment thereof 

33. The cell-free translation system of claim 29, whfch further includes (i) a DNA 
molecule which encodes HIV Gag Pr55, (ii) an RNA polymerase for synthesizing 
said mRNA, and (iii) sufficient concentration^ of nucleotides ATP, UTP, GTP, and 
CTP to support such mRNA synthesis. 

34. The cell-free translation system of claim 2^9, wherein said HIV Gag mRNA encodes a 
mutant defective in assembly. 

35. A method of producing an HIV capsid intermediate in a cell-free system, comprising 
adding to a cell-free protein translation mixture which contains a cell-free extract, 

amino acids, transfer RNA (tRNA), /ribosomes and an energy source: (i) an mRNA 

molecule encoding an HIV Pr55 Gag protein, and (ii) a concentration of myristoyl 

ff 

coenzyme A that is greater than about 0. 1 micromolar, to form a reaction mixture; 
incubating said reaction xmntfmJI for a period of time sufficient to assemble Gag Pr55 
mRNA translation prochiras imo|an immature HIV capsid. 

36. The method of claims 5, ^^rein^rafd reaction mixture is supplemented with (iii) a 
detergent-sensitive fmcuon&jxiv^ from eukaryotic cell membranes, and (iv) a 
eukaryotic cell comp&nen^h^cterized by insensitivity to a concentration of at least 
0.5% (wt/vol) "MKKOJ=AfeCgent. 

37. The method of claim 35, Jvherein said reaction mixture is supplemented with host 
protein HP 68 or a homolog thereof 

38. The method of claim 35, which further includes adding to said reaction mixture an 
HIV genomic RNA molecule or a fragment thereof. 

39. The method of claim 85, which further includes adding to said reaction mixture a Gag 



PATENT LING.00 1 .0 1 US 

Pr55 DNA transcript and a transcription mixture containing an RNA polymerase and 
ribonucleotides ATP, UTP, GTP and CTP effective to p$duce said Gag mRNA in 
said cell-free mixture. 

40. An isolated HIV capsid intermediate selected from dfgroup of HIV capsid 
intermediates having buoyant densities selected from the group of about 10 S, about 
80 S, about 150 S and about 500 S, wherein said bluoyant densities are measured by 
sedimentation in a linear sucrose density gradient ranging from 1 5% to 60% sucrose. 

41. A method of selecting a compound capable oyaltering HIV capsid assembly, 
comprising 

adding a test compound to a reaction mixture which includes (i) a cell-free translation 

mixture that includes a cell-free extract, tB^IA, ribosomes, amino acids and an energy 

source, (ii) an mRNA molecule encodingfHl V Gag Pr55, (iii) myristoyl coenzyme A, 

present at a concentration greater than about 0. 1 micromolar, 

/ 

measuring capsid assembly in the presence of said test compound, 
comparing assembly in the absence of said test compound to assembly in the presence 



/ 



of said compound, 

selecting the compound as a compound capable of altering HTV capsid assembly if 
assembly measured in the absencefof said compound is significantly different than 
assembly measured in the presence of said compound. 



42. The method of claim 41, wh^feirifsaid measuring of capsid assembly includes 
measuring formation of asserribffy intermediates. 




43. A host cell protein, 
a peptide region having the^5quep£e presented as SEQ ED NO: 2, 
specific immunoreactwit^wiji^nonoclonal antibody 23 c, and 
an apparent molecularWpight of about 68 kilodaltons, 

wherein said protein associates with HIV capsid intermediates produced by the cell- 
free translation systemfof claim 29 

44. The host cell proteinfof claim 43, wherein said protein is characterized by at least 75% 
amino acid sequence identity to HP 68. / 
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45. The host cell protein of claim 43, which is derived from wheatygerm extract and 
which is identified as HP 68. 

46. A method of inhibiting HIV capsid formation in a cell, comprising 
adding to the cell a compound selected for its ability to inhibit HIV capsid formation 
in a cell-free translation system consisting essentially o/(i) a cell-free translation 
mixture which contains a cell-free extract, tRNA, ribopomes, amino acids and an 
energy source, (ii) an mRNA molecule encoding a I^lV capsid assembly protein Pr55, 
and (iii) myristoyl coenzyme A. 

47. The method of claim 46, wherein said compound iS selected for its ability to block 

association of the host protein of claim 41 or sequence homologs thereof with an HIV 
capsid intermediate. 

48 A method of selecting a compound capable qf altering HIV capsid assembly in cells, 
comprising 

adding a test compound to cells that are forfhing retroviral capsids, 
measuring the quantity and nature of capsiS assembly intermediates formed within 
cells in the presence of said test compound, 

comparing the quantity and nature of assembly intermediates formed within cells in 
the absence of said test compound to said quantity and nature of intermediates formed 
in the presence of test compound, / 

selecting the compound as a compound capable of altering formation of HIV 
assembly intermediates if the quantity or nature of intermediates measured in the 
presence of said compound is sigpm^nt lyd ifferent than the quantity or nature of 
intermediates measured in th^absen^Tof smd compound. 

49. The method of claim 48, ^en&rosaid selected retrovirus is HIV, and said measuring 
of said capsid formation isadcom^rehed by measuring association of HP68 or a 
homolog thereof with an AlV capsid intermediate. 

50. A method for encapsidating genomic HIV RNA or fragments thereof, comprising 
adding said RNA or RNA fr/gments to a cell-free translation system as defined in 
claim 29, and 

incubating said system for& period of time sufficient to complete said translation and 



